class of simple stable maps is an intermediate class between the class of special generic maps and that of stable maps without cusp points.
One of the main results of this paper is an answer to Problem 1.1 as follows: a closed orientable 3-manifold admits a simple stable map into a 2-manifold if and only if it is a graph manifold. Here, a graph manifold is a 3-manifold built up of $S^{1}$ -bundles over compact surfaces attached along their torus boundaries.
Note that the class of graph manifolds has been investigated by several authors [4, 5, 10, 11, 15, 18] and that they can be completely classified by certain coded finite graphs ( [10] 
{3-manifolds}
Here we note that the class of graph manifolds is very large; for example, it contains the Seifert fibered 3-manifolds [16] , the link 3-manifolds which arise around isolated singularities of complex surfaces [10] , etc.. Nevertheless, it is relatively easy to handle. In this paper, we will not give precise proofs to the theorems. Readers who are interested in more details should refer to [12] . (1) There exists a stable map $g:Marrow R^{2}$ such that $g|S(g):S(g)arrow R^{2}$ is a smooth embeddin$g$.
(2) There exists a $s$ imple sta$blemapf$ : $Marrow N$ for some 2-manifold $N$ .
Since a stable map as in (1) is simple, the part (1) Figure 1 ( [7, 9] ). Thus, we have shown that the part (2) implies the part (3) in Theorem 2.1. Proof. The part (1) follows from the fact that a homotopy 3-sphere is diffeomorphic to the 3-sphere if it is a graph manifold ([11, 15] ). The part (2) is a consequence of the well-known fact that a hyperbolic 3-manifold is never a graph manifold.
$\square$
In order to show that the part (3) implies the part (1) in Theorem 2.1, we construct a stable map as in (1) for each graph manifold. Since the proof is long, we omit it here. For details, see [12] . we see that
is also a smooth map. Thus
By the three arguments as above, we conclude that $\varphi$ is admissible. This completes the proof of Lemma C. 
